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<120> 
<130> 



<150> FR 02 07729 

<151> 2002-06-21 

<160> 18 

<170> Patentln version 3.1 

<210> 1 

<211> 329 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 1 



Met Ala Gly Lys Leu Met His Ala 
1 5 
Gly Ala Ala Gly Leu Glu His Val 
20 

Ser Asn Glu Val Cys Leu Lys Leu 

35 40 
Asp Trp Lys lie Gin Lys Gly Met 
50 55 



Leu Gin Tyr Asn Ser Tyr Gly Gly 

10 15 
Gin Val Pro Val Pro Thr Pro Lys 
25 30 
Glu Ala Thr Ser Leu Asn Pro Val 
45 

lie Arg Pro Phe Leu Pro Arg Lys 
60 



2 



Phe Pro Cys He Pro Al. Tor A SP Va! Ala Gly Glu vol vol Glu vol 
" - 75 

oly Ser Gly Val Lys 11 Phe Lys Ala Gly -p Lys Val Val Ma Val 

90 ^ 
Leu Ser His Leu Gly Gly Gly Gly Leu ™» - «" ™> T> » 

ioo 105 1 

115 1Z 

135 140 

130 

r , cn r1v Thr G iy L ys Lys Ala Asn He Leu 
Pro Ala Gly Leu Lys Leu Asp Gly Thr Gly y 

155 

Z Tor Ala Ala Sor Gly Gly vol Gly His Tyr Ala vol Gin » KU 

170 

Ly s Leu Al. Asn Ala His Vol Thr Ala Tor Cys Gly Al, M. A.„ II. 

180 185 

Al _ AsD Glu Val Leu Asp Tyr Lys Thr 
Glu Phe Val Lys Ser Leu Gly Ala Asp i»J.u 

• 200 

215 220 
vol vol His cys Ala Asn Gly He Pro Ph. Ser Val Phe Glu Pro Asn 

230 

Tel Ser Glu Asn Gly Lys Val He Asp He Thr Pro Gly Pro Asn Ala 

245 250 2 

Met Trp Thr Tyr Ala Val Lys Lys He Thr Met Ser Lys Lys Gin Leu 

260 265 

Tlo pr . n Lvs A i a Glu Asn Leu Glu Phe Met Val 
Val Pro Leu Leu Leu He Pro Lys A±a 

280 2BS 
Asn Leu val Lys Glu Gly Lys val Lys Thr val He Asp Ser Lys His 

295 300 
290 L ^ 

Pro Leu Ser Lys Ala Glu Asp Ala Trp Ala Lys Ser He Asp Gly His 

305 310 
Ala Thr Gly Lys He He Val Glu Pro 
325 

<210> 2 
<211> 1228 
<212> DNA 



3 



<213> Spinacia oleracea 



<400> 2 

ccatcctaat acgactcact atagggctcg agcggccgcc cgggcaggtc aaactgtggt 
aagataatac agtaccatta ccatctgacg cgcaaatggc tgctaagcta atgcatgcga 
ttcaatattc tggctatggt ggtggaactg atgctttaaa gcatgttgaa gttgctgttc 
ctgatccaaa gtctgatgag ttattgctta aaattgaggc tgcaactttg aacccaattg 
attggaagat tcagaagggt gtacttcgtc ccctcttacc ccgcaagttc cctactatac 
ctggaactga tgttgctggg gaggtagtcc aggctggatc tgctgtaaat aggtttaaaa 
ctggt gacaa agtcgtggcc gtgcttagtc atgctactgg gggtgcacta gctgaatatg 
ccgtggcgaa ggagaacctg acag tt gc t a gaccaccaga agtatcagca gcagaaggtg 
ctg cc t tacc tgttgctgcc ctcacggctc accaagctct cacccagttt gccaacatca 
agctcgatgg aagtggtgaa aggaagaaca tattgatcac ggctgcatca gggggtgtgg 
gccactatgc ggtccagctg gcaaagctcg ggaacacgca tgtaacagca acatgtggag 
cccgcaacct agatttcgtg aaaggcttgg gtgccgatga ggttcttgac tacaaaacac 
ctgaaggggc gtccttgaca agcccgtcag gaaagaaata tgactacgta gtccacggtg 
caagcggaat cccttggtcc acctttgagc ccaatttgag tgaagcaggt aaggtaatag 
atttgactcc tggcccaact gcaatgatga catttgcttg gaaaaagcta acattctcca 
aaaagcagct ggtgcctctg cttttgatac caaagatccc caactttgaa tatgttgtga 
atttggtaaa ggaaaagaag cttaaaacag tcatagactc taaacatccc ttgagtaaag 
gtgaagatgc ttggagtagg ataatgggtg gtcatgctac agggaagatt ataatcgagc 
cttgaataga aaatattgat gcagacccgc tatatattgc ttgaaggtta caaactttta 
agtttatagt acttgagtta tactttccta gttgtaaaca ttcaagtatt tcataatgtt 
atactttcct agtttcctcc aaaaaaaa 



<210> 3 

<211> 329 

<212> PRT 

<213> Spinacia oleracea 



<400> 3 

Met Ala Ma L ys Leu Met His Ala He Gin Tyr Ser Gly Tyr Gly Oly 



10 15 



oc 30 
20 2b 

-n^ pin Ma Ala Thr Leu Asn Pro He 
Ser Asp Glu Leu Leu Leu Lys He Glu Ala Ala 



60 

120 

180 

240 

300 

360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1228 



35 40 



Asp Trp Lys 
50 



lie Gin Lys Gly Val Leu Arg Pro Leu Leu Pro Arg Lys 



55 



60 



Phe Pro Thr He Pro Gly Thr Asp Val Ala Gly Glu Val Val Gin Ala 

7 c 80 

70 

" y Ser Ala Val Asn Arg Phe Lys Thr Gly Asp Lys Val Val Ala Val 

85 90 9 5 

L eu Ser His Ala Thr Gly Gly Ala Leu Ala Glu Tyr Ala Val Ala Lys 

Glu Asn Leu Thr Val Ala Arg Pro Pro Glu Val Ser Ala Ala Glu Gly 

120 125 
Ala Ala lIu Pro Val Ala Ala Leu Thr Ala His Gin Ala Leu Thr Gin 

135 140 
Phe Ala Asn lie Lys Leu Asp Gly Ser Gly Glu Arg Lys Asn He Leu 

1 160 
150 ±od 

'ill Thr Ala Ala Ser Gly Gly Val Gly His Tyr Ala Val Gin Leu Ala 

165 ^ 175 

Lys Leu Gly Asn Thr His Val Thr Ala Thr Cys Gly Ala Arg Asn Leu 

ioc 190 
180 lbb 

Asp Phe val Lys Gly Leu Gly Ala Asp Glu Val Leu Asp Tyr Lys Thr 



195 



200 



205 



Pro Glu Gly Ala Ser Leu Thr Ser Pro Ser Gly Lys Lys Tyr Asp Tyr 



210 



215 



220 



Val Val Hi 
225 



is Gly Ala Ser Gly He Pro Trp Ser Thr Phe Glu Pro Asn 



230 



235 



240 



L eu Ser Glu Ala Gly Lys Val He Asp Leu Thr Pro Gly Pro Thr Ala 

245 250 255 

Met Met Thr Phe Ala Trp Lys Lys Leu Thr Phe Ser Lys Lys Gin Leu 

260 265 270 

Val Pro Leu Leu Leu He Pro Lys He Pro Asn Phe Glu Tyr Val Val 



280 



Glu Lys Lys Leu Lys Thr Val He Asp Ser Lys His 



295 



275 

Asn Leu Val Lys 
290 

Pro Leu Ser Lys 
305 

Ala Thr Gly Lys He He He Glu Pro 
325 



285 



300 



Gly Glu Asp Ala Trp Ser Arg He Met Gly Gly His 



310 



315 



320 



5 



<210> 4 

<211> 61 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 4 

5 10 15 

Met lie Arg Pro Phe Leu Pro Arg Lys Phe Pro Cys He Pro Ma Thr 

25 30 

35 

Lys Ala Gly Asp Lys Val Val Ala Val Leu Ser His Leu 



50 55 



<210> 5 

<211> 61 

<212> PRT 

<213> Spinacia oleracea 



<400> 5 

_ Tl(= a er> TrD Lys He Gin Lys Gly 
He Glu Ala Ala Thr Leu Asn Pro He Asp irp 

5 10 15 

Val Leu Arg Pro Leu Leu Pro Arg Lys Phe Pro Thr He Pro Gly Thr 

20 

35 

L ys Thr Gly Asp Lys Val Val Ala Val Leu Ser His Ala 



50 55 



<210> 6 

<211> 327 

<212> PRT 

<213> Escherichia coli 



6 



<400> 6 

Met Ala Thr Arg 
1 

Gin Ala Val Glu 
20 

Val Glu Asn Lys 
35 

Ser Gly Leu Tyr 
50 

Ala Ala Gly lie 
65 

Ala Gly Asp Arg 

Ser Val His Asn 
100 

lie Ser Phe Glu 
115 

Tyr Tyr Leu Leu 
130 

Leu Phe His Ala 
145 

Ala Lys Ala Leu 

Lys Ala Gin Ser 
180 

Arg Glu Glu Asp 
195 

Lys Val Arg Val 
210 

Ser Leu Asp Cys 
225 

Ser Ser Gly Ala 

Gly Ser Leu Tyr 
260 

Arg Glu Glu Leu 
275 



lie Glu Phe His 
5 

Phe Thr Pro Ala 

Ala He Gly He 
40 

Pro Pro Pro Ser 
55 

Val Ser Lys Val 
70 

Val Val Tyr Ala 
85 

He He Ala Asp 

Gin Ala Ala Ala 
120 

Arg Lys Thr Tyr 
135 

Ala Ala Gly Gly 
150 

Gly Ala Lys Leu 
165 

Ala Leu Lys Ala 

Leu Val Glu Arg 
200 

Val Tyr Asp Ser 
215 

Leu Gin Arg Arg 
230 

Val Thr Gly Val 
245 

Val Thr Arg Pro 

Thr Glu Ala Ser 
280 



Lys His Gly Gly 
10 

Asp Pro Ala Glu 
25 

Asn Phe He Asp 

Leu Pro Ser Gly 
60 

Gly Ser Gly Val 
75 

Gin Ser Ala Leu 
90 

Lys Ala Ala He 
105 

Ser Phe Leu Lys 

Glu He Lys Pro 
140 

Val Gly Leu He 
155 

He Gly Thr Val 
170 

Gly Ala Trp Gin 
185 

Leu Lys Glu He 

Val Gly Arg Asp 
220 

Gly Leu Met Val 
235 

Asn Leu Gly He 
250 

Ser Leu Gin Gly 
265 

Asn Glu Leu Phe 



Pro Glu Val Leu 
15 

Asn Glu He Gin 
30 

Thr Tyr He Arg 
45 

Leu Gly Thr Glu 

Lys His He Lys 
80 

Gly Ala Tyr Ser 
95 

Leu Pro Ala Ala 
110 

Gly Leu Thr Val 
125 

Asp Glu Gin Phe 

Ala Cys Gin Trp 
160 

Gly Thr Ala Gin 
175 

Val He Asn Tyr 
190 

Thr Gly Gly Lys 
205 

Thr Trp Glu Arg 

Ser Phe Gly Asn 
240 

Leu Asn Gin Lys 
255 

Tyr He Thr Thr 
270 

Ser Leu He Ala 
285 



7 



- - 295 300 

Lys Z M» =m « gi » iie Leu giu ser A " A1 * Thr Z 

•Jin ■ 5XD 
305 • 31U 

Gly Ser Ser Leu Leu He Pro 
325 

<210> 7 
<211> 334 
<212> PRT 

<213> saccharomyces cerevisiae 
<400> 7 



« lys cys Thr n. Pro Gin Gin Gin lys v.! XL «« H* «P 31. 

5 10 lb 

lie Gly Gly Tyr Asp Val He Lys Tyr Glu Asp Tyr Pro Val Pro Ser 
20 ^ 

40 45 
^ Ile Glu Ser Tyr Phe Ar g Lys Gly He Tyr Pro Cys Glu Lys Pro 

SO 

^ »i a a ar rlv Thr Val Val Ala Lys Gly Lys 
Tyr Val Leu Gly Arg Glu Ala Ser Gly Tnr va 

7 5 

" y V.1 Thr A.n Ph. Gla val Gly Asp Gin V,l Al. Tyr 11. S.r Ash 

90 ^ 
Ser Thr Phe Ala Gin Tyr Ser Lys He Ser Ser Gin Gly Pro Val Met 

ioo i° 5 110 

Glu Glu Leu Lys Leu Tyr Ala Ala 



Lys Leu Pro Lys Gly Thr Ser Asp 



130 



Tvc rlv Asp xyr val Leu Leu Phe Ala Ala Ala Gly Gly 
His Val Lys Lys Gly Asp ryx v« 

1S5 lbu 
1 SO L 

145 

val Gly l.u 11. l.n Gin Lea L.n lys «« lys Gly ,1a His Thr 

170 



180 185 



8 



Oly Ala Glu Tyr Leu He Asn Ala Ser Lys Glu Asp He Leu Arg Gin 
- - 200 205 

Val Leu Lyl Phe Thr Asn Gly Lys Gly Val Asp Ala Ser Phe Asp Ser 

215 220 

210 

V,! Gly W s Asp Thr Phe olu He Ser L» ». L» W. «. 

235 

Tly Val Phe Val Ser Te Gly Asn Ala Ser Gly Leu He Pro Pro Phe 
245 250 " 



265 270 
Leu Tyr Gly 2 C He Ala Asp Pro Glu Glu Trp Lys Tyr Tyr Ser Asp 

275 280 

„i t oi i v a i Asn Ser Lys Lys Leu Asn He Lys He Tyr 
Glu Phe Phe Gly Leu Val Asn ser uy 

295 300 

Tr Tyr Pro Leu Arg Asp Tyr Arg Thr Ala Ala Ala Asp He Glu 



Lys 



305 

Ser- Arg Lys Thr Val Gly Lys Leu Val Leu Glu He Pro Gin 
325 330 



310 



315 



320 



<210> 8 
<211> 329 
<212> PRT 

<213> Cavia porcellus 
<400> 8 

5 10 15 

oc 30 
20 " 



35 

Pro Val Glu Thr Tyr He Arg Ser Gly Thr Tyr Thr Arg He Pro Leu 
50 

L eu Pro Tyr Thr Pro Gly Thr Asp Val Ala Gly Val Val Glu Ser He 

75 ®^ 
"y « Asp v.l ser lie Phe ,ys Lys oly UP «. »1 — ™ 



90 95 
85 90 



9 



Ser Thr He Ser Gly Cly Ma Glu Tyr Ma L eu Ma Ser Asp His 

100 105 110 

115 120 " 5 

135 140 
Arg mI ,ys Ma Gly «1» Ser Va! ,eu Val His Gly Ma Ser Gly Gly 

Z Cly -u Ma Ma Z «» XI. ^ Ar 9 Ma Tyr dv - L ys Val 

170 

Leu Gly Thr A!, £ Thr Glu G!u Gly 01- W val val «u Gin - 

185 1"0 
G!y Ai. His Glu val Phe Asn His Ar g »p "is Tyr 11. ASP Glu 

9 00 205 

195 

215 220 

210 

Mu Ala Asn va! - «- ser A.n « - W « « S « ^ 

225 



Gly Arg Val He He — — - - 

9S0 ^ 
245 ZbU 

Ar g „ Thr Met ,1. - - * S " «» TO1 ~ 

260 265 



Val Gly Cys Arg Gly Ser He Glu He Asn Pro 
250 



280 285 
Gly Met Z Leu Gly Trp val L ys Pro Val Ha Gly Ser Gin Tyr Pro 

295 300 

290 

L eu Glu tys Ala Ser Gin Ala His Glu Asn He He Hi. Ser Ser Gly 

305 310 31 

Thr Val Gly Lys Thr Val Leu Leu Met 
325 



<210> 9 

<211> 331 

<212> PRT 

<213> Mus musculus 



<400> 9 



10 



- • 5 10 

1 J _ n-i qp*- ASD Val Val Val Pro Val 

Gly Gly Pro Glu Val Leu Lys Leu Gin Ser Asp V 

20 25 
Pra da s« His C!n val « XI. ^ « "is - * ~ 

35 40 



55 60 

v o riv Ser Asp Val Ala Gly He He Glu Ser Val 
Leu Pro Tyr Thr Pro Gly Ser Asp v ^ 

65 — —-i . . Ara val Phe Cys Tyr 

lla rnu PYie Ala Leu Ala Ala Asp Asp 
Ser Thr Val Ser Gly Gly Tyr Ala Glu Phe Al 

100 105 

Tte n. W « - « * " As " Ph * M °" "* 

115 120 
Le „ 01y He Pro TV, Phe Thr Al. C y s « - -» - «• - 

Mg ".I Arg Al. «, «u « « - 2 ™ " S " Z 
Z - Al. Thr C.S «- n. - « - »" «* £ V " 

« Gly Thr Ala 2 ~ «» «* - VI - - « 

180 185 

• t rh, Ala Asn Tyr He Asp Lys 
Gly Ala His Glu Val Phe Asn Hrs Lys Glu Ala Asn Ty 

195 200 

215 220 
Glu 2 Leu Ala Asn Glu Asn Leu Ser Asn Asp Leu Lys Leu Leu Ser 

2 Gly Gly Ar 9 Val 2 Val Val Gly Cys Z Gly Pro He Glu He 

2 *° 

Glu Thr Ser lie He Gly Val Ser 



Asn Pro Arg Asp Thr Met Ala Lys 

260 265 
L e„ Ser Ser Ser Thr «» Clu Ph. - Phe Ala «V « ~ 

Ola Ala £ He -a -V Z ^ - « « "« S " ^ 

295 300 
290 /a:> 



11 

^ Pro L- «- W «■ G1 ° «* Z 

305 310 

Ser Gly Lys Thr Gly Lys Met He Leu Leu Leu 
325 330 

<240> 10 
<211> 28 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> PCR primer 

<400> 10 28 
tcacatatgg ctggaaaact caatgcac 

<210> H 

<211> 27 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 

<400> 11 27 
arggatccaa cgctcttatg gctcgac 

<210> 12 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 



<400> 12 

cctctcgaga tggctggaaa actcatgcac 



30 



12 



210> 13 

211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 
<400> 13 

caacccatgg atggctcgac aatgatcttc 

<210> 14 
<211> 35 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 
<400> 14 

cggttgtcga catgaagagt aatgaggttt gccth 

<210> 15 

<211> 32 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 
<400> 15 

gaatggtcga catgtttctg ccccgcaagt tc 

<210> 16 

<211> 32 

<212> DNA 

<213> Artificial sequence 



13 



<220> 



<223> PCR primer 



<400> 



16 



ggttgtcgac atgctaggtg gaggtggact tg 



32 



<210> 17 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 

<4f00> 17 

cctctcgaga tggctggaaa aactcatgca c 31 

<210> 18 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PCR primer 



<400> 



18 



acccatggct agatggctaa gaaccgctac 



30 



